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(54) A method and an apparatus for testing supply connections 



(57) The invention presents an apparatus and meth- 
od for testing supply connections (80) of an electronic 
device (10) by using a current mirror (20) configuration 
through using a particular connection of the branches of 



the current mirror to the supply line. Such connection 
results in unbalanced operation of the current mirror but 
depending whether said supply connection undertest is 
proper or not, said unbalance is essentially different, re- 
sulting in a high sensitivity of the invented test device. 
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D scription 

Field of th invention 

[0001] The present invention relates to a method and an apparatus intended for testing supply connections of elec- 
tronic circuits. 

Background of the invention 

[0002] On-board monitor, thus being integrated with the functional circuit on the same silicon or substrate, for the 
verification of the power and ground soldering connections of a circuit with multiple power and ground pins, when the 
package containing the circuit is mounted on a PCB board or an interconnection substrate. Such a monitor becomes 
more important as the number of device pins as well as the number of supply and ground pins increases and the pin 
dimensions of the package are decreasing. 

[0003] A currently used inspection technique is for instance X-ray inspection. 

[0004] Multiple power/ground pin connections cannot be tested easily once the package is mounted on the board. 
Electrical testing techniques fail because the power/ground pins are connected in parallel between the package and 
the board. Hence a failing connection to one of these pins only marginally affect the overall contact properties, which 
when considering device tolerances makes it impossible to draw a clear conclusion. Despite the fact that due to a 
missing/failing connection the overall power/ground connection parameters are only slightly modified, such a problem 
will affect circuit operation, performance and reliability, when designers cannot afford as many power pins as required 
to have adequate margins [M. Tegethoff, K. Parker, K. Lee, "Opens Board Test Coverage : When is 99% really 40%", 
Proceedings of the International Test Conference 1996 ITC96, pp. 333-339, October 20-25, 1996, Washington DC 
USA]. 

[0005] Verifying the connectivity of a power/ground pin is easy when only one power/ground pin is used to feed a 
circuit, as a connectivity problem will result in a functional failure of the circuit. Howeverwhen the circuit is fed through 
multiple power/ground pins then verifying that each of these pins is connected properly is a difficult tasks as they are 
normally tied together electrically as well on the board as well in the circuit and act as a set of parallel connection paths. 
[0006] To solve this problem, a circuit is needed which is capable of verifying each power/ground pin connection 
independently, under the constraint that they are all tied up at board level and in most cases also at circuit level, and 
without affecting the supply/ground level of the circuit which is fed by these pins. Taken into consideration the desired 
very low resistance (order of magnitude : 1 0 mQ.) of each power/ground connection between bonding pad and power/ 
ground ring, the circuit should be highly sensitive. Further more to be of practical use, the operation of the test circuit 
should not be affected by process parameter variations and tolerances (excluding the need for calibration) and provide 
a high repeatability of the test results, even under different test conditions. 

[0007] Current state of the art verification techniques do not provide such characteristics. State of the art techniques 
include for instance the use of vision techniques and the use of current (l DDQ/T ) monitors. Vision techniques, such as 
the use of X-ray inspection, are expensive and time consuming and their application is limited in function of pin pitches 
and package types [J. Titus, B. Kerridge, "X-Ray Systems Reveal Hidden Defects", Test & Measurement Europe, 
August-September 1998, pp 8-19.]. Traditional current monitors are not sensitive enough, in most cases affect the 
supply levels of the circuit undertest and require calibration procedures to cope with process parameter variations and 
tolerances. 

[0008] The patent application EP-A-0386804 shows an arrangementfortesting an IC by measuring aquiscentcurr nt 
of the IC itself rather than resting the supply connection to said IC. 

[0009] The patent application EP-A-0525421 shows an arrangement for observing a voltage change over a test 
object while forcing a fixed current to flow through said test object. This means actually that a measurement of a 
resistance change is intended. 

[001 0] The patent application DE-A-4434792 shows an arrangement activating a subcircuit based in a voltage con- 
dition. Said arrangement exploits a current mirror but is not intended for testing. 

Aim of the invention 

[0011] It is the aim of the invention to present an apparatus and method for testing supply connections of electronic 
circuits having a high sensitivity and not showing the drawbacks of the state of the art solutions. 

Summary of th Inv ntlon 



[0012] In a first aspect of the invention a test device for testing a supply connection of an electronic device by meas- 
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uring a test current flowing in said supply connection is presented. Said test current flows from the power supply in 
said supply connection. A current can also flow through the supply connection. 

[0013] Said test device comprises at least of a current mirror, having at least two branches. At least one end of each 
of said branches is connected to a different location of the supply connection to said electronic d vice through con- 
nections. Said current mirror is adapted for generating an output voltage on line, being relat d to said t st curr nt. It 
must be mentioned that in a current mirror, in a typical operation, currents in said branches are generated which ar 
proportional to each other with a fixed proportionality factor being determined by the parameters of the transistors in 
the branches of said current mirror. In the invention said typical operation of a current mirror is not exploited. Indeed 
said current mirror generates an output voltage on line being related to said test current and therefore generates 
currents in said branches whereby said proportionality factor is not necessarily respected. Still the terminology curr nt 
mirror can be exploited as the circuitry still matches the current mirror layout. 

[0014] In a preferred embodiment of this aspect of the invention, said test device further comprises means for forcing 
said test current through said supply connection. Said means can be a switch connected to ground. Ground and power 
supply can be reversed. 

[0015] In another embodiment of this aspect of the invention said test device comprises means for sampling said 
output voltage. 

[0016] In an embodiment of this aspect of the invention said test device said test is integrated with said electronic 
device on one integrated circuit. 

[001 7] In an embodiment of this aspect of the invention said test device is used for testing a CMOS electronic device. 
[0018] In an embodiment of this aspect of the invention said test device is such that said test current flows also in 
said electronic device. Said switch is then not necessary. 

[001 9] In a second aspect of the invention a method for testing a supply connection of an electronic device by meas- 
uring a test current flowing from the power supply in said supply connection is presented. A current can also flow 
through the supply connection. 

[0020] Said method comprises at least of generating an output voltage on line with at feast a current mirror. Said 
current mirror is characterized by at least two branches. At least one end of each of said branches is connected to a 
different location of the supply connection to said electronic device via connections. Said output voltage on line is 
related to said test current. It must be mentioned that in a typical operation said current mirror generates currents in 
said branches being proportional with a fixed proportionality constant. In the invention said typical operation is not 
exploited. Instead the current mirror generates currents in said branches sued thai an ouiput voitage being reiated to 
said test current. The proportionality between currents is therefore not respected. 

[0021] In an embodiment of said second aspect of the invention said test current is forced through said supply con- 
nection for instance via a switch to the ground. Note that power supply and ground can be reversed. 
[0022] In an embodiment of said second aspect of the invention the following steps are as follow. 

In a first step a first output voltage being said output voltage on line is determined or measured for zero test current 
by said means. 

In a second step a second output voltage being said output voltage is determined or measured by said means 
while forcing said test current through said supply line. Said first step and second step can be reversed. 
In a third step a third output voltage on line is generated by said means. Said third output voltage is based on said 
first and second output voltage. 

[0023] In an embodiment of said second aspect of the invention a CMOS electronic device is tested. 

[0024] In an embodiment of said second aspect of the invention said test current also flows through said electronic 

device. Then no switch is necessary. 

Brief description of drawings 

[0025] Figure 1 shows a general setting for the invention. 

[0026] Figure 2 shows a potential setting for the invention, which fits in the general setting of Figure 1 . 
[0027] Figure 3 shows a typical current mirror configuration, which can be used in the invention. 
[0028] Figure 4 shows a simulation test structure, according to the invention, wherein three test devices, are con- 
nected in between an outer supply voltage ring and an inner supply voltage ring. 
[0029] Figure 5 represents a test device, according to a preferred embodiment of the invention. 
[0030] Figure 6 shows voltage outputs of th branches of said test device of Figure 5. 
[0031] Figure 7 shows the output of said test devic of Figure 5. 

[0032] Figure 8 shows the time dynamics of the testing method, by distinguishing non-testing and testing phas s. 
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Detail d description of several mbodlments of th present Invention 



[0033] Figure 1 shows a general setting for the present invention. The device under t st (1 0) is connected to at least 
two power supply connections (400) and (80). Connection to the supply (80) is under test. A switch (150) for forcing a 
test current is present. The test device, comprises of at least two branches (90) and (100), organized as in a current 
mirror configuration. Said branches are connected via (110) and (120) to different locations on the supply line (80). 
[0034] Figure 2 shows a potential setting for the invention, which fits in the general setting of Figure 1 . The device 
under test (1) is connected to at least two power connections, here comprises of off-chip connectors (300) (310) on- 
chip connectors (320) (330) and soldering (360)(370). It is indicated that there is a voltage drop over the resistance 
(350). 

[0035] A potential setting in which the invention can be applied is shown in Figure 2, showing the electronic device 
(10), being provided with a supply voltage and supply current via a plurality of off-chip connections. The blocks (300) 
and (310) represent the off-chip connectors. The blocks (320) and (330) represent the connectors of the chip. (360) 
and (370) represent soldering from the off-chip to chip connectors. It is shown that the electronic device (1 0) is located 
nearby the connection path (310), (330). Therefore the resistance of the supply line from (310) towards (10) can be 
considered to be lower than the resistance of the supply line from (300) towards (10) if the assumption can be made 
that said connection is properly made. (340) represents the additional resistance due to the larger distance from the 
electronic device to (300). The invented device is made for testing such supply connections. Suppose that the con- 
nection via (310), (370) and (330) is under test. The latter connection is represented in Figure 1 as (80). The longer 
distance connection is then represented as (400). It can be said that, when the connection (80) is properly made, its 
resistance will be considerably smaller than the resistance of the supply connection (400). (350) represents the resist- 
ance of the part of the supply line (80) in between the two branches (110)(120) of the invented device, being connected 
to said supply line. Said resistance can deliberately be foreseen or can be the parasitic resistance of that part. Typically 
values for the resistance of the bonding and soldering (360)(370) is 200 milli Ohm. The resistance (350) has a typical 
value of 1 0 milli Ohm while the resistance (340) is typically 300 milli ohm. Naturally the invention is not limited to such 
values. Vx is defined to be voltage drop over the resistance (350). 

[0036] For the configuration depicted by Figure 2 and abstracted in Figure 1 , four situations can be analyzed. 
[0037] The first situation is a non-testing mode with a proper connection via (310), (370) and (330) from the voltage 
supply tojhe electronic device. The switch (150) is open. Most of the supply current to the electronic device flows via 
(is1 u), (3/0) and (330) due to its smaiier resistance when compared with the other connections to the supply. Denote 
the current flowing in the supply line (500) l DUT D , being the dominant current flow towards the Device Under T st 
(DUT) (10). The current flow through the resistance (350) is then l DUT _ D + I, with I, being the current flow in branch 
(90) of the invented test device. Naturally this results in a voltage drop V x over the resistance (350). Thus in this non- 
testing, proper operation situation, the current mirror of the test device will be unbalanced, meaning that the ratio of 
the currents in the branches (90), (100) will deviate from the ratio expected from the transistor dimensions. 
[0038] The second situation is a non-testing mode with a non-proper, potentially broken, connection via (310), (370) 
and (330) from the voltage supply to the electronic device. The resistance of that pathway is thus very large. The 
current flow via said pathway can be assumed to be small or even zero. The switch (150) is open. Most of the supply 
current to the electronic device flows via (300), (360) and (320) due to its smaller resistance when compared with the 
non-proper connection to the supply. The current flow through the resistance (350) is then l 2 with l 2 being the current 
flow in branch (1 00) of the invented test device. Naturally this results in a voltage drop over the resistance (350) Note 
that said voltage drop is of reversed sign when compared with the voltage drop in the first situation. Thus in this non- 
testing, non-proper operation situation, the current mirror of the test device will be unbalanced, meaning that the ratio 
of the currents in the branches (90), (100) will deviate from the ratio expected from the transistor dimensions, but this 
unbalance will be in the other direction, due to the sign reversal of the voltage drop V x . 

[0039] The third situation is a testing mode with a non-proper, potentially broken, connection via (310), (370) and 
(330) from the voltage supply to the electronic device. The resistance of that pathway is thus very large. The current 
flow via said pathway can be assumed to be small or even zero. The switch (150) is closed. Thus an extra and large 
test current will be drawn via said switch. Most of the supply current to the electronic device and said test current flows 
via (300), (360) and (320) due to its smaller resistance when compared with the non-proper connection to the supply 
The current flow through the resistance (350) is then l 2 with l 2 being the current flow in branch (1 00) of the invented 
test device. As in the second situation, this results in a voltage drop Vx over the resistance (350) and results in an 
unbalanced operation of the current mirror. When analyzing the current differences in the branches (90) or (100) in 
this third situation one can take a conclusion about the connection under test. If the current difference of situation three 
and two are the same, one can conclude that the connection is broken or not proper. 

[0040] The fourth situation is a testing mode with a proper connection via (310), (370) and (330) from the voltage 
supply to the electronic device. The switch (1 50) is closed. Thus an extra and large test current will be drawn via said 
switch. Most of the supply current to the lectronic device and the test current ITEST flows via (31 0), (370) and (330) 
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due to its smaller resistance when compared with the other connections to the supply. Denote th current flowing in 
the supply line (500) Idut_d + 'test. witn 'dut_d being the dominant current flow towards the Device Under Test (DUT) 
(10). The current flow through the resistance (350) is then l DUT D + I-test + l-i with I-, b ing the current flow in branch 
(90) of the invented test device. Naturally this results in a voltage drop V x over the resistance (350). This voltage drop 

5 will b larger than the voltag drop encountered in the other situations as the large test current flow mainly through 
the resistance (350). The current mirror of the invented test device will be more unbalanced than in the first situation. 
Moreover when compared to the other testing mode, described in the third situation, these voltage drop have another 
sign. Although both the third and fourth situation result in unbalanced current mirrors, the comparison of the currents 
will be totally different due to the sign reversal of the voltage drop and the value of the currents flowing. When analyzing 

10 the current differences in the branches (90) or (100) in this third situation one can take a conclusion about the connection 
under test. If the current difference of situation four is larger than in situation one, one can conclude that the connection 
is proper. Suppose that the invented test device comprises of a typical current mirror configuration although the inven- 
tion is not limited to that. Such a configuration is shown in Figure 3. In ideal current mirror operation, the M OS transistor 
1 and 2 have the same gate to source voltage V GS1 and V GS2 thus following the MOS transistor current formula's (A) 

'5 and (B), the currents will satisfy the relationship (C). W-,, L-, are the width and length of transistor 1. W 2 , L 2 are the 
width and length of transistor 2. 

l-l = K (W 1 /L 1 ) (V GS1 -V T ) (A)l 2 = K (W 2 /L 2 ) (V GS2 -V T ) (B) 

20 

I, (L 1 /W 1 ) = I 2 (L 2 /W 2 ) (C) 

[0041 J In the operation of such a typical current mirror as described in the invention the following relationship between 
25 the currents is established: 

l 1 (IVW^-la (L 2 /W 2 ) = V X 

30 [0042] In the first situation (non-testing mode with a proper connection) : V x = R x (l DUT D + l-|). 

[0043] In the second (non-testing mode with a non-proper connection) and third (test mode - non-proper connection) 
situation V x = - R x l 2 . 

[0044] In the fourth situation (test mode - proper connection) V x = R x (I DU t_d + 'i + 'test) 

[0045] When comparing the non-testing mode of situation one and the test mode of situation four, both having a 
35 proper connection, it can be said that the mirror circuit is driven further in unbalance when the connection is proper. 
[0046] In the case with a faulty or non-proper connection, found in situation two and three, a small voltage drop is 
found, thus the mirror circuit can be considered to be nearly in balance. Therefore it can be said that said circuit is 
coming to a nearly balance condition when the connection is faulty. 

[0047] The monitoring of the currents (directly or indirectly) and comparing them whereby the dimensions of the 
40 transistors are taken into account, results in a conclusion about the connection under test. The non-testing mode 
situations one and two can be used as reference situations. It is clear that the use of this typical current mirror as 
described results in a high sensitivity of detection of connectivity problem in the supply connections. Naturally any 
electronic circuit with current mirror type of operation can be used in the invention. 

[0048] In an alternative approach the dimensions of the transistors of the current mirror circuit used in the invention 
45 can be adapted in order to increase even the sensitivity of the test device more. Suppose that under normal current 
mirror operation, thus no voltage drop of the connections of the branches of said current mirror circuit, a first ratio 
between the currents of said branches is found while said current mirror circuit is in balance. In fact balanced means 
here that said ratio of said currents is being determined by the transistor dimensions. One can enhance the sensitivity 
of said test device by changing said current mirror transistor dimensions such that in the second and third situation 
50 with non-proper connection said current mirror is in balance, meaning said currents in said branches are equal to said 
first ratio, although there is a voltage drop between its connections. As current mirrors are extremely designed for 
satisfying said ratio condition on its currents even under severe conditions, its going in unbalance will clearly indicate 
the cause, here pulling a current via said switch via a proper connection, resulting in a voltage drop. Said approach of 
changing transistor parameters results in fact in changing the reference situation. It can be said that said current mirror 
55 is being adapted in order to be in balance for a reference situation. Each of said situations described before (first, 
second, third and fourth) can be used as reference situation for which said current mirror is adapted in order to be in 
balance. 
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[0049] The invention describes thus a device for testing a supply connection of an electronic devic by measurinn 
a test current flowing in said supply connection. The invented device is characterized in that said device compris s at 
least of a current mirror, being characterized by at least two branches, at least one end of each of said branches beina 
connected to an different location of the supply connection to said electronic device. Said current mirror is adapt d for 
generating an output voltage, being related to said test curr nt. 

[0050] Such output voltage can be generated by comparing th currents in the branches (90) and (1 00) When no 
test current flow through the resistance (350), being the case in situation three, another difference in currents will be 
observed than in the situation four, where the test current flows through the resistance (350) 

[0051] The invention describes thus a method for testing a supply connection of an electronic device by measurinq 
a test current flowing in said supply connection. Indeed when a test current is forced to flow, depending whether the 
connection is proper or not, in test mode another difference in currents in the branches of the current mirror will be 
observed. Said difference can be used for generating an output voltage, for instance via a comparator circuit Said 
output voltage is thus related to said test current. In the method one can determine a first output voltage being said 
output voltage for zero test current as in situation one and two. Also a second output voltage, being said output voltaqe 
while forcing said test current, can be determined as in situation three or four. When comparing said first and second 
output voltage, one generates a third output voltage, from which one can conclude about the connection under test 
[0052] The invention, although its primarily intended to be used to verify the power and ground connections once 
the packaged device is mounted on a board or a system interconnect structure, can also be used during other phases 
of the test process, such as wafer sort testing - to verify if each of the power/ground probe pins is properly making 
contact and hence increases the useable lifetime of the probe card -, or at packed device test level - providing continuity 
checks for power and ground pins -. It can also be used to provide continuity checks for pins other than power and 
outputs P ' nS ' f ° rWhlCh thS traditional a PP ro ach by measuring the ESD protection diodes fails, such as analog in- and 
[0053] Said test device can also be applied for measuring via the ring resistance (340), such that the two adjacent 
power-ground supply connections can be tested. As said test device is assymetricaly, meaning more sensitive to a 
current flowing in a first direction than a current flowing in a second direction, for such an approach one could use two 
such test devices, but with their connections being connected in an opposite way. The advantage of such an approach 
can be that more space for integrating said device under said ring resistance is available. 
[0054] Said test device can be adapted such that in non-testing mode it can go in power-down mode 
[0055] Note that said test device can be exploited also for current measuring, and can for instate b* u<=eH fn r 
detecting whether the current drawn by device (10) exceeds a certain threshold. 

[0056] To validate and evaluate the test device operation and the related test method, a particular test device or 
monitor design was carried out, although the invention is not limited hereto. 

[0057] Figure 5 represents a test device according to a preferred embodiment of the invention comprising of a current 
mirror, which branches are connected to a different location of a supply line towards the device undertest here referred 
to as the inner voltage ring. 

[0058] Transistor dimensions were calculated based on Alcatel Microelectronics' 0.7 u.m CMOS process Numerous 
simulations, including Monte-Carlo ones, were carried out to evaluate the behavior of the monitor within the process 
boundaries (using Slow, Typical and Fast process parameters) as well as under the influence of mismatch (V T B) To 
carry out the simulations, the test structure as shown in figure 4 was used. The test structure represents a situation 
where three supply connections are used to feed the circuit (DUT). The connection between the external V nn and the 
internal VDD ring ,s represented by 2 resistors, Rcon being the resistance of soldering and bonding wire and RT being 
the resistance of the on-chip wiring between power pad and the internal supply ring. Each segment of the internal VDD 
ring is modeled as a resistor R s . Across each resistor R T a monitor is connected, as illustrated in figure 5 
[0059] To model a defect, being a bad soldering connection or a bad bonding connection or a combination of both 
he value of one of the Rcon resistors, namely R ConT was changed over the simulations. The nominal values used for 
the different modeling resistors are: R Con : 200 mQ, R T : 10 mfl and R s : 300 mQ. The value of RDUT was set to 100 
MegQ. For a faulty connection RconT was set to 200 Megd. The VDD voltage was set to 3.3V. To illustrate the operation 
of the monitor and its effectiveness, some of the simulation results are added hereafter. 

[0060] Figure 6 shows voltage outputs of the branches of said test device of Figure 5 and illustrates substantially 
different behavior, represented here by comparison of said voltage outputs of said test monitor, depending whether a 
faulty or non-proper connection is there or not. 

[0061] More precisely, Figure 6 shows the behavior of the internal monitor nodes Sout and Soutd in function of the 
value of the connection-modeling resistor R ConT . The top graph shows the nodes on monitor M0, adjacent to the con- 
nection under test, and the bottom graph shows the internal nodes of monitor M1 , monitoring the faulty connection 
l h se graphs clearly show the principle of using a unbalanced mirror, where the mirror is driven further in unbalance 
when the connection is proper (top graph) and where the mirror is coming to a balance condition when the connection 
is faulty (bottom graph) and hence the potential to make a decision on the quality of the connection, based upon the 
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voltages at at least one of the nodes of said mirror. Alternatively comparing both voltages with voltage comparators 
can be used or also comparing the current in the branches of said mirror can b exploited. 

[0062] Figure 7 shows the output of said test device of Figure 5, said output being generated by comparing said 
voltage outputsof said branches through acomparator. Said Figureshows the s nsitivity of said test device for detecting 
faulty or non-proper connections and its robustness against mismatches. 

[0063] More precisely, Figure 7 shows the output of the monitor structure, in function of the value of the connection 
modeling resistor R Con T. and taking into account different mismatch situations. Each of the graphs shows the output 
of a monitor MO connected to a proper connection (full line) and the output of the monitor M1 connected to the 'faulty' 
connection (dashed line). The top graph shows the reaction of these monitors for typical process parameters and wh n 
no mismatch is taken into account. The middle graph shows the influence of V T mismatch and the bottom graph shows 
the influence of p mismatch. In all cases detection of the 'faulty' connection (being a connection resistance > 1.5 £2, 
being 7.5 times the normal connection resistance and determined by the comparators' switching level) is guarante d. 
[0064] Figure 8 shows the time dynamics of the testing method, by distinguishing non-testing and testing phases. 
In the non-testing phase, no test current is available. In the testing phase, a test current is pulled through switches and 
depending whether a non-proper or faulty connection is found, different dynamics of said test device, is observed. 
Robustness against mismatches is also illustrated. 

[0065] More precisely, Figure 8 shows a collection of simulation results, illustrating the time behavior of the outputs 
of monitors M0 and M1 , the latter one connected to the 'faulty' connection, in function of the value of the connection 
modeling resistor R ConT , and taking into account different mismatch situations. During the intervals 0 - 200 u.s and 400 
- 500 u.s the switches are open, and thus the device is in non-testing mode, and during the interval 200 - 400 u.s the 
switches are closed, for pulling a test current. The top graph shows the reaction of these monitors for typical process 
parameters and when no mismatch is taken into account. The middle graph shows the influence of V T mismatch and 
the bottom graph shows the influence of p mismatch. In all cases detection of the "faulty' connection (being a connection 
resistance > 1.5 Q, being 7.5 times the normal connection resistance and determined by the comparator's switching 
level) is guaranteed. The typical reaction time of the monitor is 20 u.s, where the worst case reaction time is 1 70 |xs. 
[0066] Accordingly, the present invention relies on the voltage difference between the connections of the current 
mirror branches and the supply line by explicitly stating that they are connected at a different location and that an output 
voltage is generated related to the test current flowing in said supply connection, while the document EP-A-0386804 
describes an arrangement for testing an IC by measuring a quiscent current of the IC itself rather than testing the 
supply connection to said IC. The device under test is in this arrangement located within one branch of the current 
mirror used within said arrangement. As indicated in Fig. 1 A of said document, the branches are both at the same VDD 
while the present invention. As the quiscent current is used, no forcing of a test current is disclosed in EP-A-0386804. 
[0067] In the present invention, a test current is forced temporarily and the change of the voltage due to the current 
change between the connections of the current mirror is monitored, in order to make a decision concerning the supply 
lines properties. The resistance of the piece of supply line is assumed to be constant, while in EP-A-0525421 , thr e 
branches are described, defining two current mirrors, one defined by transistors T1-T2 and one defined by transistors 
T1-T3. Said state of the art document relies on comparing the currents within branches of different current mirrors 
while the invention exploits a single current mirror and uses comparison of currents in branches of said single current 
mirror. 

[0068] Furthermore, the document DE-A-4434792 describes an arrangement activating a subcircuit ZS based in a 
voltage condition on P (compared with VR). Said arrangement exploits a current mirror in an ordinary way as its branch- 
es are connected to the same supply voltage Vo. The operation of the arrangement is not intended for testing and does 
not rely on voltage difference between the connections of the branches of the current mirror on the supply line. 



Claims 

1. A device for testing a supply connection (80) of an electronic device (1 0) by measuring a test current flowing in 
said supply connection (80), said device being characterized in that said test device comprises at least of a current 
mirror (20), being characterized by at least two branches (90, 1 00), at least one end of each of said branches being 
connected to an different location of the supply connection (80) to said electronic device (10), said current mirror 
(20) being adapted for generating an output voltage (140), being related to said test current. 

2. A device as recited in claim 1 , further comprising means (150) for forcing said test current through said supply 
connection (30). 

3. A device as recited in claim 1 or 2, further comprising means (1 60) for sampling said output voltage. 
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4. A device as recited in any one of the preceding claims, wherein said test device (120) being integral d with said 
electronic devic (10) on one integrated circuit (130). 

5. A device as recited in any one of the preceding claims, wherein said electronic device (1 0) being a CMOS devic 

6. A device as recited in any one of the preceding claims, wherein said test current flowing in said electronic device 
(10). 

7. A device as recited in any one of the preceding claims, wherein said current mirror (20) being adapted in order to 
be in balance for a reference situation. 

8. A method for testing a supply connection of an electronic device by measuring a test current flowing in said supply 
connection, said method comprises at least the step: generating an output voltage with a current mirror, being 
characterized by at least two branches, by connecting at least one end of each of said branches to a different 
location of the supply connection to said electronic device, said output voltage being related to said test current. 

9. The method as recited in claim 8, wherein said test current being forced through said supply connection. 

10. The method as recited in claim 8, further comprising the steps of: 

determining a first output voltage being said output voltage for zero test current; 
determining a second output voltage being said output voltage while forcing said test current; 
generating a third output voltage based on said first and second output voltage. 

11. The method as recited in claim 8, said electronic device being a CMOS device. 

12. The method as recited in claim 8, said test current flowing in said electronic device. 
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